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Abstract 
Objective 

To obtain a carbon black-containing composition with excellent dispersibility. 
Constitution 

A method for the manufacture of a carbon black-containing molded body characterized 
by the fact that, after premixing of 0.5-50 parts by weight of an organic compound and/or its 
polymer and 50-99.5 parts by weight of carbon black, it is molded under pressure at 
1-500 kgf/cm 2 . 

Claims 

1. A method for the manufacture of a carbon black-containing molded body characterized 
by the fact that, after premixing of 0.5-50 parts by weight of an organic compound and/or its 
polymer and 50-99.5 parts by weight of carbon black, it t is molded under pressure at 

1-500 kgffcm 2 . 

2. The method for the manufacture of a carbon black-containing molded body described 
in Claim 1, in which the organic compound and/or its polymer is a substance having an 
oxygen-containing functional group and/or a basic functional group. 

3. The method for the manufacture of a carbon black-containing molded body described 
in Claim 1 or 2 characterized by the fact that, after premixing of 0.5-50 parts by weight of a 
solution obtained by the dissolution of an organic compound and/or its polymer having an 
oxygen-containing functional group and/or a basic functional group in water or an organic 
solvent and 50-99.5 parts by weight of carbon black, it is molded under pressure at 

1-500 kgf/cm 2 . 

4. The method for the manufacture of a carbon black-containing molded body described 
in any of Claims 1 through 3 characterized by the fact that, after prewetting of 50-98 parts by 
weight of carbon black with 2-50 parts by weight of an oil and/or a liquid resin, it is molded 
under pressure at 1-500 kgtfcm 2 . 



t 



3 



5. The method for the manufacture of a carbon black-containing molded body described 
in any of Claims 1 through 4 characterized by the fact that, after prewetting of 50-89 parts by 
weight of carbon black with 1 1-50 parts by weight of water, it is molded under pressure at 
1-500 kgf/cm 2 . 

Detailed explanation of the invention 
[0001] 

Technological field of the invention 

The present invention relates to a method for the manufacture of a carbon 
black-containing molded body with excellent dispersibility, by pressure molding of a carbon 
black containing composition obtained by premixing of a resin, a rubber, a variety of additives or 
other organic substances and carbon black. 

[0002] 
Prior art 

Furnace black, produced by the furnace process developed by Philips in 1942 and 
characterized by spraying a feed oil into a furnace heated above 1300°C, has excellent 
productivity characteristics such as a high yield. At the same time, a material with a small 
particle diameter and structure can be obtained. It increases the blackness of ink and exhibits 
excellent usefulness. At present, it constitutes most of the carbon black on the market. On the 
other hand, dispersion into a vehicle is often difficult because the furnace black obtained by the 
furnace process has a small particle diameter, a small structure, and little surface-adsorbed 
substance. 

[0003] 

As a method for the uniform dispersion of carbon black in a rubber or a resin, the 
conventional masterbatch method is available. Typically this involves a material obtained by 
premixing of a vulcanizing agent, a vulcanization accelerator, an adulteration inhibitor, a 
coloring agent, other blending chemicals, or a portion of blending agents with poor mixing 
dispersibility at a specific ratio in raw rubber. By the further dispersion of this masterbatch in a 
specific amount of rubber, the dispersibility of the added chemicals can be increased. 
Masterbatching also has the advantage of enabling the accurate mixing of these chemicals in 
blending ratios. Masterbatching can be broadly classified into two methods. One of them is a dry 
process method by which carbon black is dispersed in rubber with a Banbury mixer, a kneader or 
other kneading machines. The other one is a wet process method by which a carbon black slurry 
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is added to a rubber cement in a state of the dissolution of rubber in a latex or a solvent to cause 
co-solidification. 

[0004] 

The appearance of the carbon black masterbatch is due to a patent on the wet process 
method based on natural rubber latex filed in 1922. However, due to deterioration and other 
problems during storage, it did not reach practical production. In World War II, a major effort 
was made to develop SBR in order to maintain rubber raw materials in the U.S.A. With the start 
of SBR production, research on masterbatching by the wet process method was also carried out. 
In 1944, the masterbatch wet process method using a dispersant was produced. However, since a 
dispersant was used, wear resistance deteriorated somewhat in comparison to that for a solid 
mixed rubber and the demand also decreased gradually. In 1953, a method for the manufacture 
of a wet process carbon black masterbatch without using a dispersant was investigated by 
Columbian Carbon Co. This has been used for production up to now. However, since the 
complexity and treating costs have increased in the manufacture of masterbatches of a variety of 
required qualities, it has not become mainstream worldwide. 

[0005] 

Furthermore, the masterbatch dry process method was started in the rubber dyeing 
industry in 1947. Several companies joined the dry process masterbatch industry from 1963 to 
1967. However, it had the same problems as in production by the wet process method. It did not 
become mainstream for carbon black distribution. On the other hand, common problems with 
carbon black include problems in dust formation characteristics, pollution characteristics and so 
on because of the small particle diameter and low bulk density. There are also major 
environmental problems in usage and transportation. In particular, furnace black manufactured 
by the furnace process exhibits an extremely low bulk density approximately 0.1 g/cc 
immediately after manufacture. Because of this low bulk density, packaging costs, warehouse 
fees, and transportation costs by truck, cargo, and ship increase. Dust formation is also high 
during circulation and usage, and the environment is easily polluted. 

[0006] 

In order to solve these problems, the dry process granulated product and the wet process 
granulated product generally called beads have been used. The beads have a bulk density of 
0.3-0.5 g/cc, which is considerably higher than that of untreated carbon black. However, the 
inhibition of dust formation during measurement or the inhibition of the pulverization of the 
granulated material during transportation cannot be said to be sufficient. Furthermore, 
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dispersibility in varnish as a vehicle in ink is poor due to granulation. There are cases in which 
the beads cannot be used. According to the discovery of the present inventors in relation to this, 
it is believed that the dispersibility is poor because the beads are granulated while carbon black 
particles having a long structure become intertwined. 

[0007] 

Furthermore, in Japanese Kokai Patent Applications Nos. Hei 2[1990]-142858 and Hei 
3[1991]-1 93129, an attempt was made to improve the initial dispersibility with the ink vehicle by 
using carbon black subjected to compression granulation into flakes with a roller compactor as 
the pigment. Nevertheless, even for the carbon black granulated flakes obtained in this manner, 
pulverization during usage and inhibition of powder formation are insufficient. Furthermore, the 
space between carbon black granules inevitably remains approximately 40-50%. Therefore, even 
if the apparent bulk density of the granulated material is lowered, in fact, the density of the 
granulated material itself is 1.8-2 times that. Thus, a decrease in bulk density makes it difficult to 
maintain dispersibility in ink to a sufficiently level. 

[0008] 

As described above, handling characteristics, that is, ease in handling, of carbon black, 
especially furnace black that can be made with a small particle diameter, and dispersibility with a 
vehicle have an antinomic relationship. It has been considered to be extremely difficult to solve 
the handling characteristics and dispersibility simultaneously. For example, in the "Carbon Black 
Handbook," 3rd Edition (p. 563) compiled by The Carbon Black Association, it is described that 
"The development of carbon black low in pollution and excellent in handling characteristics as 
well as easily dispersible carbon black for further improvement in the production and the quality 
of ink has apparently become a major need. Handling characteristics and dispersibility of carbon 
black have an antinomic relationship. Improvements exceeding the frontiers of interfacial 
chemistry, rheology, carbon black state or packaging, shipment state and so on are required." As 
shown by this, in the carbon black industry, it has been widely recognized that it is extremely 
difficult to solve the handling characteristics and dispersibility simultaneously. Conventionally, a 
variety of proposals have been made. However, there are no cases in which both problems have 
been solved simultaneously. 

[0009] 

Therefore, products in powder or granular form are still being distributed. It has been 
impossible to solve the dust formation and other problems described previously. In other words, 
attempts to improve storage and transportation costs, handling and environmental safety have 
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only led to the discovery of degraded characteristics upon use of the carbon black in a variety of 

compositions. This is unsatisfactory and in fact unacceptable commercially. 

[0010] 

Problems to be solved by the invention 

As shown previously, even at present, the dispersion of carbon black in a variety of 
vehicles is very expensive. Carbon black processors have continuously sought ways to shorten 
the dispersion time. The present invention has been achieved as a result of zealous investigations 
on a method for improving upon these problems, without damaging the effectiveness in dust 
formation inhibition due to molding processing, as well as for effective dispersion in a variety of 
dispersing media in a shorter time. 

[0011] 

In other words, the present invention has the objective of providing carbon black without 
the typical pollution characteristics but with characteristics of being easily dispersed. However, 
as described in Introduction to Dispersion Technology (issued by Nikkan Kogyo Shinbun Sha) 
and other sources, it has been generally said that the dispersion of carbon black in a vehicle is 
significantly affected by the wetting of the surface by a resin, a varnish, a solvent or the like after 
the coarse crushing of carbon black, the elimination of agglomeration of carbon black due to a 
external forces after wetting, the adsorption of a dispersible varnish or dispersant on the carbon 
black surface, and stabilization so that the carbon black, once free, does not agglomerate. 

[0012] 

As a result of carrying out a variety of investigations in order to improve the 
dispersibility of carbon black, the present inventors discovered that it is effective to wet the 
carbon black surface by contacting the carbon black surface with a resin, a varnish, a solvent or 
the like before the kneading process, and to adsorb a resin, a varnish, a solvent or the like on the 
carbon black surface that possesses functional groups having affinity with carbon black as 
adsorption sites. However, in order to inhibit dust formation during processing, granulation 
processing or pressure molding processing is carried out separately. Tight pressing of carbon 
black is effective. However, the tightly pressed carbon black has a small surface area exposed. 
Therefore, unless the carbon black tightly pressed body is coarsely crushed, impregnation of a 
resin, a varnish, a solvent or the like into carbon black as a whole does not occur. There has been 
a concern of whether or not a long dispersion time or a high energy is required. 
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[0013] 

Means to solve the problems 

As a result of a number of zealous investigations in order to solve the problems described 
previously, the present inventors surprisingly discovered that the bulk density can be improved 
and the dispersibility can be made satisfactory at the same time by using a carbon black 
composition obtained by pressure molding of carbon black under a specific pressure after the 
uniform premixing of a resin, a rubber, or a variety of other additives and carbon black, in the 
manufacture of a rubber, a colored resin, an ink, a coating material, or a variety of other carbon- 
black containing compositions. 

[0014] 

In doing this, wetting characteristics of carbon black to a vehicle or the like are improved, 
and agglomeration between carbon black particles is also inhibited. Therefore, it is believed that 
carbon black with improved dispersibility and dust formation inhibition can be manufactured. In 
other words, the present invention is a method for the manufacture of a carbon black-containing 
molded body characterized by the fact that, after premixing of 0.5-50 parts by weight of an 
organic compound and/or its polymer and 50-99.5 parts by weight of carbon black, it is molded 
under pressure at 1-500 kgf/cm 2 . 

[0015] 

The mechanism of improving the dispersibility by using the carbon black composition of 
the present invention is not completely understood. In gfeneral, as a mechanism for the dispersion 
of carbon black in a varnish, it is stated that "In the substitution process from the solid-gas 
interface to the solid-liquid interface consisting of the air/pigment interface -» the 
pigment/dispersant interface, interactions at the interface of the pigment and the dispersant in the 
solid-liquid dispersion system obtained and the properties of the pigment solid surface play 
major roles." (from "New Pigment Application Technology," p. 137, issued by CMC Co., Ltd.). 
In the present invention, air in the pigment, that is, carbon black, is degassed by pressure 
molding. Therefore, the facilitation of substitution from the solid-gas interface to the solid-liquid 
interface can be postulated as a reason. 

[0016] 

By improving the bulk density of carbon black by the present invention in this manner, 
copts required for transportation and storage can be decreased significantly. Furthermore, the 
carbon black-containing composition is a molded body. If necessary, its exterior is coated with a 
substance soluble in a rubber, a resin, an ink, or a coating material. Environmental pollution 
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during usage can also be avoided. In particular, carbon black has been revised recently in 
classification according to ERAC (International Agency for Research on Cancer) from Group 3 to 
2B. The ability to avoid environmental pollution by such a substance has a very high 
significance. The present invention will be explained in detail below. 

[0017] 

Embodiments of the invention 

The present invention will be explained in detail in the following. First of all, there are no 
special restrictions on the carbon black that can be used in the present invention. In general, the 
carbon black that can be used in blending in an ink, a coating material, a resin composition, a 
rubber composition and so on can be used. More specifically, furnace black obtained by the 
furnace process, thermal black, Ketjenblack, and lamp black are common. Furthermore, in 
addition to these powdered products (so-called loose products), granulated products (including 
flaky products compressed by a roller compactor in addition to the so-called beads) obtained by 
granulation by a variety of granulating methods, or those subjected to an oxidation treatment or a 
variety of other post-treatments can be used. 

[0018] 

In the present invention, these carbon blacks are premixed with an organic compound 
and/or its polymer. As the organic compounds that can be used here, typically, polymerizable 
monomers, surfactants, and oils are included but they are not restricted to these. Many kinds of 
organic compounds that can be mixed with carbon black can also be mentioned. In particular, for 
example, any of those which can be added to a resin composition, a rubber composition, a 
coating material, an ink, and other carbon black-containing compositions can be used. As 
polymers of the organic compounds, a variety of organic resins are typical. The oligomers 
obtained by the polymerization of polymerizable monomers in small numbers are also 
equivalent. It is desirable if no excess components are contained in the carbon black-containing 
compositions obtained in regard to the organic compounds or their polymers, in particular, those 
which can be mixed in the process for dispersion into vehicles of carbon black and have 
excellent miscibility with a varnish for a coating material or ink, a rubber, a resin, a variety of 
solvents, a process oil, and so on, or those which are immiscible with water or the like volatilized 
or discharged by force during kneading with the vehicles, preferably the preparation of these 
carbon black-containing compositions can be carried out in an efficient manner. In the present 
invention, water is also included as an organic compound [sic]. 
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[0019] 

It is desirable for the organic compounds or their polymers to be solids, liquids, or 
mixtures of these when they are mixed with carbon black at least. If they are gases, mixing will 
be difficult. Among these organic compounds or their polymers that can be blended in carbon 
black, in particular, those having oxygen-containing functional groups and/or basic functional 
groups are used preferably. These have a strong adsorptivity with functional groups on the 
carbon black surface. By mixing in the manner to be described later, they will be adsorbed on the 
carbon black surface. They can dissociate easily. 

[0020] 

As the oxygen-containing functional groups, specifically, carboxyl groups, hydroxyl 
groups, alcohol groups, carbonyl groups, quinone groups, lactone groups, epoxy groups, ketone 
groups, acryl groups, nitro groups, sulfonyl groups, phosphoryl groups, or other functional 
groups containing oxygen atoms can be mentioned. Furthermore, anhydrides, ester compounds, 
alkali salts, etc. obtained by the condensation of compounds having these groups are also 
appropriate. 

[0021] 

As the organic compounds or their polymers having oxygen-containing functional 
groups, more specifically, lauric acid, stearic acid or other fatty acids, their saponified products, 
esterified products, salts, amides; succinic acid, oleic acid, maleic acid, phthalic acid or other 
polycarboxylic acids, their saponified products, esterified products, salts, amides, anhydrides; 
acid esters of higher alcohols; phthalic acid resin, styrenated alkyd resin, and other alkyd resins, 
modified alkyd resins; urea-melamine resin, urea resin, melamine resin, benzoguanamine resin or 
other amino-alkyd resins; unsaturated polyester resins; epoxy phenol resin, epoxyamino [group- 
containing] resin, epoxy amine resin, epoxy amide resin, epoxy resin ester, epoxy isocyanate 
resin or other epoxy resins; polyurethane resin, alkyd-modified silicone resin, epoxy-modified 
silicone resin, phenol-modified silicone resin, or other silicone resins; meta-xylene-formaldehyde 
resin, phenol-modified xylene resin, rosin-modified phenol resin, fatty acid-modified phenol 
resin or other xylene resins; vinyl chloride resin, nitrocellulose-modified acryl resin, cellulose 
acetate butyrate modified acrylate resin, alkyd modified acryl resin, polyacrylic acid, polyacrylic 
acid ester or other acrylate resins; 100% phenol resin, modified phenol resin, or other phenol 
resins; fatty acid-modified alkyd resin, rosin-modified alkyd resin, rosin modified alkyd resin, 
rosin modified maleic acid resin, as cellulose derivatives, alkali cellulose, cellulose ester, 
cellulose acetate, cellulose acetate butyrate, cellulose xanthate, cellulose nitrate, cellulose ether, 
carboxymethylcellulose, cellulose ether ester, methylcellulose, ethylcellulose, ethyl hydroxyethyl 



10 



cellulose, hydroxypropyl cellulose, hydroxyethyl cellulose, Celluloid, regenerated cellulose, 
nitrocellulose, nitrocotton [sic], olefin-modified wax, esterified polyolefin resin or other 
polyolefins, their modified compounds; ethylene/vinyl acetate copolymer, ethylene/ethyl acrylate 
copolymer, ethylene/acrylic acid copolymer, ethylene/methacrylic acid random copolymer, 
ethylene/vinyl chloride copolymer, ethylene/vinyl acetate/vinyl chloride graft resin, 
ethylene/vinyl alcohol copolymer, carboxyvinyl copolymer, N-vinylpyrrolidone/vinyl acetate 
copolymer, methyl vinyl ether/vinyl acetate copolymer, polyether sulfone, polysulfone amide or 
other polysulfones, polyvinylidene chloride, polyvinyl chloride, vinyl chloride; vinyl 
chloridevinyl acetate copolymer, methyl vinyl ether/maleic acid copolymer, polyacrylic acid 
sodium salt, polyvinyl cinnamate, polyvinyl acetate, vinyl propionate, polyvinyl stearate, 
polyvinyl butyral, polyvinyl formal, polyvinylpyrrolidone, or other polyvinyl esters, polyisobutyl 
vinyl ether, polymethyl vinyl ether, or other polyvinyl ethers, polyvinyl alcohol, dextrin, gelatin, 
chitosan, shellac, casein, starch, saccharides, collagen, egg white, seaweed, carrageenan, sodium 
alginate, agar-agar, xanthan gum, pullulan or other water-soluble resins, gum rosin, wood rosin, 
tall oil rosin, or other rosin resins, gilsonite, or other asphalts, their modified substances and so 
on can be mentioned. 

[0022] 

The basic functional groups refer to amino groups, quaternary ammonium salts, amides, 
and other functional groups that are Lewis bases. The following can be mentioned as the organic 
compounds or their polymers having basic functional groups: alkylamines, 
alkylethylenediamines, alkyltrimethyl ammoniums, altyl pyridiniums, alkyl dimethylbenzyl 
ammoniums, other alkylamines, alkyl ammoniums, their modified compounds, and their salts; 
linseed oil-modified alkyd resin, dehydrated castor oil-modified alkyd resin, soybean oil- 
modified alkyd resin, fatty acid-modified alkyd resin, rosin-modified alkyd resin, rosin-modified 
alkyd resin [sic], or other modified alkyd resins, epoxyamino [group-containing] resins, epoxy 
amine resin, aniline resin, urea resin, polysulfonamide, melanine resin, or other amino resins; and 
amides of lauric acid, stearic acid, or other fatty acids; aromatic acids; succinic acid, oleic acid, 
maleic acid, phthalic acid or other polycarboxylic acids. 

[0023] 

As the organic compounds or their polymers in addition to these, polystyrene, ABS resin 
or other styrene copolymer resins, as polyolefins, chlorinated polyethylene, chlorosulfonated 
polyethylene, as well as high molecular weight polyethylene, low molecular weight 
polyethylene, high density polyethylene, medium density polyethylene, low density 
polyethylene, LLDPE, polyisobutylene or other polybutehes, polypropylene, polyethylene oxide, 
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polypropylene [sic], polyethylene glycol, liquid paraffin, butyral resin, vinylidene chloride resin, 
low molecular weight polyethylene/acrylic acid copolymer, low molecular weight 
polypropylene, ethylene/ethylene acrylate copolymer, polyacetal, polyacrylate, polyethylene 
terephthaiate, polybutylene terephthalate, polycarbonate, liquid crystal polymers or other 
polyester resins; SBR rubber, butyl rubber, chloroprene, neoprene, natural rubber, chlorinated 
rubber, other latexes, unvulcanized rubber, cyclized rubber, gum arabic, copal gum; 
polyacrylamide, polyamide resin; chlorinated polypropylene; urethane resin; polyacrylamide 
[sic], polyacrylonitrile, polyacrylonitrile ester, styrene, polymethacrylamide, polymethacrylic 
acid, polymethacrylic acid ester, polymethacrylonitrile, or other acrylate resins; ionomers, 
chlorinated polyether, coumarone-indene resin; as fluorine resins, FEP, 
polychlorotrifluoroethylene, polytetrafluoroethylene, polyvinylidene fluoride, polyvinyl fluoride 
etc. can be used. As polyamides, nylon 11, nylon 12, nylon 6, nylon 610, nylon 612, nylon 66, or 
other aliphatic polyamides, polyphenylene terephthalamide, polyphenylene terephthalamide [sic] 
or the like, polyamide imides, polyamide acids, and so on can be mentioned. 

[0024] 

Polyphenylene oxide, polymethylene, polyurethane resin, diallyl phthalate resin, urea 
resin, melanine resin, urethane resin, butadiene resin, polymethylstyrene, and polymethylene can 
also be used. Carboxyvinyl copolymer, CR-39, diallyl phthalate resin or other allyl resins, 
silicone resin, vinyl ester resin and so on can be used. Fran [transliteration] resin, 
polymethacrylamide, polymethacrylic acid, polymethacrylic acid ester, and 
polymethacrylonitrile are available. Ionomers, chlorinated polyether, coumarone-indene resin, 
and petroleum resin can also be used. Mineral oils as mixtures in any ratios of olefins, 
naphthenes, aromatics and so on, dibutyl phthalate, dioctyl phthalate, or other phthalic acid 
esters, methanol, ethanol, propanol, or other alcohols can also be used. 

[0025] 

These organic compounds and/or their polymers are mixed with the carbon black 
mentioned previously. There are no special restrictions on the state of mixing as long as a 
conventional mixing operation is adopted. Specifically, the carbon black and the organic 
compounds and/or their polymers mentioned previously can be placed in a variety of mixing 
vessels and stirred. However, the state in which components are compressed by mixing like in 
kneading of a rubber composition and a phase change such as solid -* liquid occurs is 
undesirable. In this case, the pressure molding to be described later will be difficult. 
Furthermore, the organic compounds undergo a change in their quality and deteriorate easily. 
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[0026] 

Furthermore, as a specific mixing method, it is preferable to carry out uniform solid-solid 
contacting or solid-liquid contacting in a state of forced flow of carbon black in air or other 
gases. A Henschel mixer or other forced stirring type mixer, ribbon blender, rotary drum or other 
grinding type mixers, fluid bed type gas stream mixer, forced stirring combination type fluid bed 
mixer, mixing inside a powder pneumatic transport pipe, a jet mill, or other gas stream collision 
type pulverizer, and so on are appropriate. 

[0027] 

It is appropriate that the mixing ratio of the organic compound and/or its polymer 
mentioned previously and carbon black is 50-99.5 parts by weight of carbon black with respect 
to 0.5-50 wt% of an organic compound and/or its polymer, especially preferably 50-98 parts by 
weight of carbon black with respect to 2-50 wt% of an organic compound and/or its polymer. In 
general, if the amount of organic compound and/or its polymer is less than 2 wt%, effectiveness 
in wetting the surface of carbon black and the moderation of agglomeration of carbon black is 
insufficient. On the other hand, if it is greater than 50 wt%, in the case in which the organic 
compound and/or its polymer is a liquid, carbon black cannot maintain the liquid state and 
instead will be a clay-like substance. Even if pressure molding is carried out, the shape cannot be 
maintained. However, in the case of blending an organic compound having an oxygen-containing 
functional group or other adsorptive functional groups described previously, a sufficient 
effectiveness can be obtained on the dispersion surface at more than approximately 0.5 wt%. 
Therefore, a mixing ratio of 0.5-50 parts by weight is appropriate. 

[0028] 

Furthermore, it is desirable to adopt a state in which carbon black is wetted by the 
organic compound and/or its polymer mentioned previously during mixing. In this case, the 
adoption of an embodiment in liquid form as the organic compound or its polymer can be 
mentioned. For example, oil or a resin in liquid form can be mentioned. Alternatively, it is also 
acceptable to wet carbon black by mixing the organic compound mentioned previously, 
especially the organic compound and/or its polymer having an oxygen-containing functional 
group and/or a basic functional group, with carbon black as a solution obtained by dissolution in 
water or an organic solvent. 

[0029] 

As a preferred embodiment, carbon black can also be wetted by using water. In the case 
of wetting with water, if the content of water is greater than 2 and less than 1 1 wt%, the 



13 



effectiveness in the absorption of water into pores of carbon black and the moderation of 
agglomeration cannot be exhibited sufficiently. Therefore, it is desirable to use more water, that 
is, 1 1-50 wt% water. The wetting of carbon black can be carried out by mixing carbon black with 
the various components mentioned previously. 

[0030] 

After premixing of carbon black and a variety of organic components, the mixture is 
molded under pressure. In regard to pressure molding, as described in Japanese Patent 
Application No. Hei 7[1995]-331820, carbon black is charged into a mold or the like. At least 
one side of the mold or the like is moved under pressure with a pressing machine. Molding can 
be carried out to any shape and size. At a molding pressure of less than 2 kgf/cm 2 , the strength of 
the molded body was insufficient in molding carbon black alone. However, in the present 
invention, since the molded body is a mixture with other organic compounds or the like, its 
strength can be maintained sufficiently even at less than 2 kgf/cm 2 . A molding pressure of 
1-500 kgf/cm 2 is appropriate. 

[0031] 

In order to maintain the shape during pressure molding, the molding can be carried out 
while the mixture containing carbon black used in molding and the surrounding gas are subjected 
to reduced pressure degassing. The carbon black-containing molded body obtained in this 
manner can be manufactured easily. Furthermore, since carbon black and a variety of organic 
components are premixed to an appropriate level, the preparation of a resin composition, coating 
material, rubber composition, ink, or a variety of other carbon black-containing compositions is 
extremely easy. In addition, a molded body is obtained that has excellent handling 
characteristics. It is also appropriate for transportation and storage. 

[0032] 

Application examples 

The present invention will be further explained in detail with application examples 

below. 

Application Example 1 

After powdered wax ("Hext Wax OP") was mixed with carbon black ("#45," 
manufactured by Mitsubishi Chemical Co., Ltd.) in a mixer, it was molded under pressure to 
yield a carbon black-containing molded body. 



Comparative Examples 1 and 2 

A molded material without premixing of the wax and a material obtained by the 
simultaneous addition of the wax during kneading were used as Comparative Examples 1 and 2, 
respectively. 
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Application Example 
Comparative Example 
Parts by weight of carbon black 
Parts by weight of Wax OP 
Mixing method 

Molded after mixing with a mixer 
No mixing 

Mixing during kneading after molding 
Molding pressure 
Molded body density 
ABS dispersion index 



[0034] 

Observations 

For Application Example 1 and Comparative Examples 1 and 2, the blending ratios of 
various components, mixing methods, molding pressures, densities of the molded bodies 
obtained, and ABS dispersion indexes are shown in Table 1. For the molded body obtained in 
Application Example 1 by pressure molding after mixing beforehand with a mixer, even in 
dispersion for the same kneading time, undispersed lumps of carbon black larger than 5 ^ were 



fewer by at least 30% than those for Comparative Examples 1 and 2. It . 
dispersion time could be shortened by approximately 20-40% in a practical disper^^ 

[0035] 

Application Example 2 

After powdered low-density polyethylene (average particle size 0.5 mm) was mixed wi 
carbon black "#45" in a mixer, it was molded under pressure to yield a carbon black-containin; 
molded body. 

Comparative Examples 3 and 4 

A material obtained by pressure molding of carbon black without the addition of resin 
was used as Comparative Example 3, and a material obtained by the simultaneous addition of 
powdered polyethylene during kne.ading was used as Comparative Example 4. 
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Key: 1 Application Example 

2 Comparative Example 

3 Parts by weight of carbon black/ 

4 Parts by weight of polyethylene/ 

5 Mixing method 

6 Molded after mixing with a mixer 

7 No mixing 

8 Mixing during kneading after molding 

9 Molding pressure 
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10 Molded body density 

11 PE dispersion index/ 

[0037] 

Observations 

For Application Example 2 and Comparative Examples 3 and 4, the blending ratios of 
various components, mixing methods, densities of the molded bodies obtained, and PE 
dispersion indexes are shown in Table 2. For the molded body obtained after premixing of the 
powdered polyethylene resin in Application Example 2, undispersed lumps of carbon black were 
fewer by about 50% than those for Comparative Examples 3 and 4. It was estimated that the 
dispersion time could be shortened by approximately 40-60% in a practical dispersion system. 
Spindle oil was added to carbon black ("#31," manufactured by Mitsubishi Chemical Co., Ltd.), 
mixed with a mixer, and then pressure molding was carried out to yield a carbon 
black-containing molded body. 

[0038] 

Comparative Examples 5 and 6 

A material obtained by pressure molding without the addition of the spindle oil was used 
as Comparative Example 5, and a material obtained by the addition of the spindle oil during the 
rotational granulation of carbon black was used as Comparative Example 6. 
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Key: 1 Application Example 

2 Comparative Example 

3 Parts by weight of carbon black 
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A 

4 


Parts by weight of spindle oil 


5 


Mixing method 


6 


Molded after mixing with a mixer 


7 


Molded without addition 


8 


Added during rotational granulation 


9 


Molding pressure 


10 


Molded body density 


11 


Amount of micropowder 


12 


Ink sieve residue 



[0039] 

Observations 

For Application Example 3 and Comparative Examples 5 and 6, the blending ratios of 
various components, mixing methods, molding pressures, densities of the molded bodies 
obtained, and ink sieve residues are shown in Table 3. With mixing of spindle oil before molding 
in Application Example 3, the amount of agglomerated lumps larger than 44 in the mixing 
process before kneading was 1.6%, which was less than one half of those for Comparative 
Example 5 without the addition of spindle oil. The plugging frequency of a strainer before the 
pump for delivery to the kneader from the mixing process was less than one half. It is expected 
that the stopping frequency of the apparatus can be decreased. 

[0040] 

Application Example 4 

A 10% spindle oil solution of succinic acid imide ( fl H646, !t manufactured by Japan 
Cooper Co.) was added to carbon black ("CF9," manufactured by Mitsubishi Chemical Co., 
Ltd.). After mixing in a mixer, it was molded under pressure to yield a carbon black-containing 
molded body. 
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Table 4 
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Key: 1 Application Example 

2 Comparative Example 

3 Parts by weight of carbon black 

4 Parts by weight of the spindle oil solution 

5 Mixing method 

6 Molded after mixing with a mixer 

7 Molding pressure 

8 Molded body density 

9 Dust formation 

10 Absent 

1 1 Ink sieve residue 



[0042] 

Observations 

For the molded body obtained by molding after the addition of spindle oil and "H646" to 
carbon black in Application Example 4, the amount of agglomerated lumps larger than 44 \x was 
0,64%, which is virtually zero. Mixing and kneading processing can be carried out without 
interruptions due to strainer plugging or pipe plugging. 

[0043] 

Effect of the invention 

According to the present invention, the manufacture of a carbon black-containing 
composition is facilitated, and dust pollution or the like during carbon black handling can be 
prevented. Furthermore, according to the present invention, molding can be carried out without 
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conducting melt kneading, in comparison to the conventional carbon black masterbatch method. 
Therefore, a molded body as a carbon black-containing composition with a carbon black content 
as high as greater than 50 wt% can be formed. Thus, the deterioration of physical properties of 
the molded body obtained can be prevented. Furthermore, since molding can be carried out 
without heating or heat evolution and the accompanying phase change of the vehicle, the 
deterioration of a resin, a varnish or the like as the vehicle can also be prevented. Moreover, the 
carbon black-containing molded body obtained has excellent handling characteristics. 



<I9)H*BMMW (JP) 



(12) & 



(A) OOttffiHSftNMW 

«pH¥10- 139920 

(43)&RJB ¥&10¥(1998) 5/!26B 



(51) IntCl.' 
C 0 8 K 3/04 
C 0 8 L 101/00 
C 0 9 C 1/56 



FI 

C0 8K 3/04 

C0 8L 101/00 

C 0 9 C 1/56 



ssm$ *m m$m(D&5 ol & 9 jq 



(20 mm 


ft$B¥8 -296335 


(7DU1ISA 


000005968 


(22) ttis a 








¥$8^(1996)113 8 B 




XSM^ttWZjWft-TB 5 # 2 -Jf- 








*BlU & 
























mm ifift 








ftAM«A«BKIMIttCl»l4 ESS 














02) m-^ 


«□ IE 








*A«7frA»25KJiWltt51#H?- HI? 
















m± mm mm 



(54) BBW©£ft] ti-$>77y<;&%l$M#®m%m 
(57) 

-5 Offish. *-#>75y?50nM&-*.9 9. 

smmt *wa»Lfttt, 1 -5 0 0 k s f / c m 



(2) 



#13^10-1 399 20 



50EftgBfc, A-#y?7-y?5 0m&&^9 9. 5 
fi*«kSr^ftft^tfcft. l-500kgf/cm* 

ookgf/c mn-mssmth z t m mt tun 
m 1 x<i 21mm -xy 77 7 f-ktmrnrng. 
m. 

X-j]-XV7"7 y ? 5 01f.S|5-9 SffifigPr^iiiTil 
cii-fdlL 1 -5 0 0 k g f /c m J TlJIlIB£g!tl>I 
t arft® t thimm 1 - 3 W tivMzlffim 

[ I8;J<iM 5 ] 7k 1 1 -5 0 - #y ^ 7 7^5 
OSfig|5~8 9fiflSIS£f »ajl*-tW:(l. 1-500 
kgf/c m^JDffl&ltS £ k t 

i. -4 w ^i'hMztmm - t;y 77 7 7-&#ii» 
looon 

mmwmmmzt-xy7'7 7?cf«a^L 
* * - -try 7 7 7 7 *-%m%h -k w&mz i^miL 

[0002] 

[ tii##cfl5 ] 1 9 4 2 ¥tc 7 < 0 -y 7'X AfSH Uc . 1 
3 0 0-CW±aol!lU/L^^{cCTiifi*''M1-|)7 r- 
*X*£ i S> 7 r - *x 7 7 y ? , 0)lKspco&$ ¥0 
£&ttt;:ltiU k (S]u$CM-TSRC/^ I- 7 71-*-<r»h 
Z\^<r)i'i$hLttfX-$ . 4 y?<V%k£MZHiiMkti 

tzfim^mth {,CDX-®&<7)ltii&<7)fi-Xy7'7 7 7 
<0(J«*»» rAftS-S, 7T-^X^X1#<5iX^7 
r-*X77y?WU f«fg, 'MN7?ff- 
&Vafl5*«1W^=Srv >C t (ciSB I . t't 

[0003] fi—&y?7 y ? £ ii&m&z'*-^ 

■?z9-*-,*tfhh. fin*>. ^rfAicjottsij. mis 

**ftttt«>»v«*JW«3-»«: . Tto-JgM&TiS-ftl, 
T ^ t, <7)#f C mi X' h h . w <0 v X ? - / \' y ^ * 5 



t> o-oti 5f -y ^^«v^ijs»jt itittm 
m^immx'hh. 

[0 0 04] ^-^fy/^-y^^^^-A-y^cOSJi 
(i . 7<^A 7f -y 7 * t U/cS^a^#S^ 

B Rtf5fi!»t*S %®1}mLbh . S B RO^S^x 
I) i: KffifcJ: « ^ -/s' -y f-OSJflE iff htitz. 1 
9 4 4*fctt4MBflntfflv\fcSKffi'7^^-y'<^f-*«4 

Lt^ofc. 1 9 5 S^lCij^ffjr^L^v^lJtffi 
* - # y 7 5 y ^ 7 X ^ -/ ^ y -7- £ gSjit I) * m< 3 o 

[000 5] $6^SfCj:|.-?X^-A'7-7-(5l 9 
4 TigcDffl&rfAI&K&a! v 1 9 6 3*frh 1 9 6 7 
*fc*»W»tt*«l»7 7, ^ -A' 7 f-IHMc#A Ufc . t 

Jr. *-#y7*9 7^^iRfc-?V^O|8JHi: LT. /MS 

mZ7 7-*Z&X'm&ZtltZ7 T-^XT'7 7 

a*. mmmm,®8.tf 0 . 1 « / c c wkt o •) ae 
^^37. h . trnx-aM^wm , b 5 7 ? • na. s& 

[0006] *0>«fflfl£flf&rt-tfc«>(c. a». t- 
x B a 0 t u?tf nh^miLSh^mmshm^hx v » 

4 . t"-X D D att$®j!g# 0. 3~0. 5g/ccfc*j8 
l^-^y75 7 7 fcJt« L/C *»* v *ffi«*««i- \ 
IP I . If fi^ttifj- & Mft£«>mmi8BM>ffltt 

T'f yy\zmh ft ^;UT'J)I> 7^X^<7)7]-titt/; { jff. 
75 7?f3WfflS(c«ii v=5r*^jg^$^l.^rt. ^ 



(3) 



WPP 1 0-1 39920 



m.¥%h i>Vk Z t hill . 
[ 0 0 0 7 ] Sfe, «m¥2 - 1 4 2 8 5 8*HMIK>tt 
BUT 3-193129 *4«Blc4»v v«i . d- y - 3 y 

?ZW®blXf8^&Zblz£*), <1>7tt7)l>'\0) 
fzti-X>'7yv7im®im<r>m$M< : }4 0~5 0%g 

/h$v4'iRc<r > 7 ^mm zmiz&mz&oz t 
rare**.. 

[0008] Z<?)£ o £ . ^-;K> 7? 9 . f*fc>Na 
St ti Z tifX'% 1 7 7-**7*? v 9 <r»\y Y y y 

r&tuhhn *) mvtnms $ t , ft? ;i^?5#ft 

tifcMtZffcffRKHSfc* 0 . Ay K y y7'tti frail! i: 

£fe. Wilf. *-.-Ky7*5-^tt&i r #-;l-'y77 
7 7 ®S£<mHfiS> j ( P . 5 6 3) Cli, tfttoW 
£<Ay K«j >-j/ttWi!,#-;ify7'7 ^ 

fi& . * -tfy t* 7 y 7 <?)a y k y y fc.frffttt&z 
^7*7 7 7 *> t vc , a> F ij y yfet ftfo 

utmizmtz zk\imxBmx-s>ik&< ism 

«02 oafliefciajisifcjffft Lfc'WU*l^. 
[0009] i^fcA, ftftfc LT8*tt. XtitSMfco 

swa® l , wmiMnrmnmti z titx-z 
■ w%<r)fa±mz>zkizx^x%m&fitVi>t ix 
Kitzm-tt. mat ixmzn&KZ i><?)um*> 

Mvf. tii*§>tz%l1Mit>h&ZbiiT%%\,\ 
[00 10] 

immmn ottmm] v±frt> tw* j: a 

. 7>-^y 77 7 ?0#ffi t't ^/L<^MtticU39tK 
SCfcli*-^y7-777Sri)ni-fS«#tfcv^{i* 

mi, mt\o:iz£&mmm%m%b-r x x 
v&mttthmtzzftmtzmztzzt z^tmz 
■ybn&izwx&smt item® t>h.Ki><r>vh 

[ooii] t%ht>*jmt, 9 em 



*>7'vv9*m&hzkzmtth. kzhx-ii 
-xyy? ••/ 7<7)t't ffrwttmtftmwixn i b 
fliawmarij) icieiw^c #-^7*777 
mmm ■ ■ mmizx mm&iz-ti 

V. ®mkMHz£ l 3*-.-Ky7*7 7 70Sm^<^ 

w-ii-'^vfy v?&wizm.®7-**? j frm\m 

m-£-mi<'tifctt-#y77 7 ?#il£$tf&v> 
[0012] «f>W-t:y75 Y^OjHtttiS 

t LT^-*> 77 7 7S(ffi^SIIi • 7^7, • 
mZH-ZWffi$)X'$>&Zbffmit:. L*>L&# 

tt, itfijDl^jDff^MSDXSrffW *-^y/7 77 
* JE«t 6 T S> l> A { , ff ffi $ fife * - ,K y 7 7 

x7(i, H^lSttiLfe^ffi*v]N$v^ N x?-+:y7'7 
7 7ffi®**<S»$it|, i X'fi-tfyy'y 7 
m • 7-7 ■ Sffl^gS^fcCl^l'. AVVjHttBffil 

fife. 

[0013] 

7 7 7 tffll&^^Aav ^i#ajgSJi«(S:^rt^-{:g^. 
Lfctt. * 7'7 7 7 S:1fJgE^-CiD£E«l Lfc* 
-*'y7'f7 7 7M)«!f')j2r3'A. *-fefl]]&. -fy7. mn- 
®m*l-#y 7*7 7 7^*fflfi!cfe^t , cisl;ffl-r4¥ 

[0014] iflt«t 0 *-?Ky 7*7 7 7<0 h't 9m 
^'fSfLttA^lf^fL, *-#yy-y 7 7 7&?H<7)«. 
fttJOBMSfLftfeft. ^fftttt^EWJoKftSflfe^ 
--i-:yy 7 y 7 *^itT'^ 4 c t mi t>tih. f&b 

fiflSBi ?r Lfef&\ 1 - 5 0 0 k g f /c m* 

xnaE&mt &zt inmt-f bi)-#y7-y 
[0015]^, *|gf!f}<7)*-,t:y7'7 7 7Hfigi|%2:- 

V^. -flSt*--1<y7'7 7 7* { 7-7(C^flitS{i^ 

t ■ m®?m-wm ■ KMk? r mt 

w-m#m>hwb-m^^<nma.nx'$i o . 
vkbtvtzmfa-mwft^x'imwtftmtnwmx'cri 



(4) 



ftBBT 1 0-1 39920 



x-hh. i ( rmmmmmi p. 137 msnc 
mmmtz ix^izb tf-®xn& 

ill.. 

( 0 0 1 6 1 c 0 ixxmtzt 0 , 7 y 

WiSiSlfaX'fo 0 . 3Sts£9lfciE tX * OftfBfr 3 A.*? 

4 >7*'m\,zmthimx'W£ix^w 
x\ m%#f0)®mftUki>mx'$h. mzt-xyry 
7?jig&iRAc (m#>mm) tium* 

wet &^^2-@i§T^ 6SBtt#*(c*&». a 

[00 17] 

if. *%. B nX'm^hZ'c<r)X'Zhti~Xyy'7y7i l t 

mzmmzix-r. mnuy?. m. wmuajseM. ^ 

€«tt*(cE^t &<7)(wffl n & i t *<x- 1 b ti y 7 
?7*-C*ftlfvvffiiffli>4£fcj&<Ta4. J: Oft* 

ftKtls 7 7-*7&T1#<o*ll>7 7-**7*5 7?. 
■t- -7/1/7*5 7 ? . ^«/f.ty7'77? 1 7^77*7 7 

[00 1 S3 *5WJttJV^T(i. zti^t-xyyy 

7 y «• *«Mt^flia^/^tt-f «Da-&*fc 

4>tBSJgSitft t OT'ti&v^ *-^>7'7 » y t 

mm®.®. ^ffljjt«j. -fy^tv^fc*-* 

iitffl^ii & fimt&facomitfkt Lxu 
mntmmmmx'h s *>\ a**ri&5r=e y 

ft. &l^li*co&-&\tob ixmztf-tfyy'y.y??) 

t't?)wwimi.mzti\\xM£ztih. m&*4 y 
wzwmtzimmt&ii imwmmmni 

taSWH'^iSC i tfr < , &tzZht>tj-#y7y 

v7$%w$.^?>mmzmmzft ozbvx-z. sis 



[ 0 0 1 9 ] Gm&famtcOM-ktob IX li 
'J?%< b Lti-Xyy'y 9b^thWXz\i\m. h 
h t toSflOUi £ ft. 6 <Offi£*T'* ZZbtfmtl^. 

mx'itM'&mm%t:#>x'$)h. zhb/j-xyr? 
^zmmt^mm/mi&mi.-umm^tb h 

Otm^&ntfmi^. Ztlt>\t*-#y7'y y?& 

^t{civ^--tc>7'y7^Wcifi«$fi. «J:0»fi 

[0020] Bat**ftait tTtiftftWtcii, 

y^S, 7?hym, x,+?ifvS, 7-by«, r^'j;u 
k. - ham. z)\>7*ym. y yR^fias+tffi 

*yjg^tif®T'5)i.. 

[0021] KK««ttts«*-t«. mit^mt 

u-fyB, vu^ygS. 7^;Hf^<0^*yu^yg*ai/ 
f^ttai/xxf/KBi ffl, 75 H. iS7jcft. © 
«7;U3-;^Kx^r;u. 7.^-uwt 
7/U=Jf- K«flKW7yWf HOT, ^147^^ K«|g. S 

s-x 5 5 y®m, mm$k. ^75 ^ubis. w 
77s y®i\%m?>7$. s-7A-* mm. ^hxbxv x 

^tA4BB§. x^^-7x7-;HSfl§, x;K^fy-7 

IH. x^vfi9fl|x^r;l'. xjjf^i/-- f ys/7*-h 
WWW)xjK* i/ffllS . ^ y >7 u ^ y^lfli. ryi/^r 

ttvyn-yfijjjg. x^i/^ttv'jn-y^ 7x 

i/Uy-*i\,&7>\,Tt KffiK, 7x7-;i/SHi^-i/U 
vtSflg. ns;>3Ett7xy-^tfJB. ll§8»B?sa47x7 
-;MIHW|E<04f->uytM8. BKh'^ffllB. Jg-ffcb':: 
-hn-b/UD-^SEttr^y/uffljg, -b^a- 
7. 7-fer- h7>W- }>^ft7^ y/UfiJU. 7/Pdf 
147^ y/HMg, 7^ y;H8. ^y 7^ y/L-Kx7 

^ y /nsjit . 1 0 0 % 7 x y -ivmu . sett 

7 x y-/l4BJWW)7 x y-/l,fflfl|. HJ»l8£tt7^* 
H8MS. oj;>'S5tt7/Mf KttllS, Di/*yjSHt7/l/*H 

LTti, 7/l/^y-fe/UD-^. -fe/i/D-7.x7,r/u, 7 
x/Ua-77-t-f-h, •fe/UD-7.7-fer-h7^l'- 

n-*X-T/l/X7,T/k ^-f/U-fe/l-D-^. X-f/l-fe 



(5) 



ft§m 0-1 39920 



ll-u-x^ x^hKndf£/xf-;H:;uc7-^, t Fo 
X. -teyUQ'f F\ S4.-fe;UD-x, xFo-fe/Wo-;^ 

7 -f ylSB^tfytfi^ -r yfc«ktf-e<7)£i&ft. x^- 

l^y/SIStX/l^g^ft, X^-U>/Xt^7i7'JU 

*yt'x;u;i;Ky-?-. N-b'x;i,fo'J Fy/t'xyu 
7-fer- F£2£ft. ^f-;Uh'x;Ux-f;U/t'x;t,T 

y7S F^co.-K'JXyUty, ts-ftt'xyrX #y 
iJWLt'xyk WtKiyk J£-ftt'x;W-ijr|gt'X4,it2 

'WJ/HSthy^. tfy^£SE£Xyk 
lt*x;k rnt'tfyigt'x^ -try tx;UXr7U- 
K tfyb'x;U7-7-7-,^ tfyt'xyu^v-yk 
'J t'x;l,tn "J H y^^ij t'x/kr*-f ;k try 4 V 
7>/U t'x/ux- f/k 'J y t'x/ux-r ;H|W> 
#y t'x/kt-r/k try tx/i/r^a-yk T*zb 
y>\ -W-y. *F-*y, -t77?. tf-tVy. x-A, 

7yu^y^-hy7A. ^yy r^y 

[00 2 2] Ja«ttffig3lt{i7$yS. 4^7>-tx 
"7Aig. 7-7^ K^U^^faStt^^ttfigSarJg 

T«i7;Mr;U7$y, 7)V*lVX.+V> : J7z. k 711 

*frh yy-Mry^x^x,. m^fyy-^A, 

7/1"* /Ui/'y y i/';U7 y*r x »7 J* *§7)V%)\> 7 $ 

>'&y r 7;udf^7y*x'7i»w&i/-f-o^!fea^^^ 

v. 7-?=.m$ffi.7>v* mm. mut lk«7;u 

* ^(6^(47^^ HISS«l§|ftt7;U^ F 
fflBS. oy'y£ti7/Mf FtaiilL oy>£tt7/Mr F® 
m$w%&7ti'* KWB. x**v-7$yBJfli. xtr 
^y-7S«. 7xyy«. i«, ,-Ky^u 

* y7 $ F\ y -7 x >®mcr)7 $ y Ifflfig. 5 r 7 y 
7$ F. *f 7»J y$7S K«QHKK7$ K. JTSft 
WttfWm. tfWyg?. vMyiS, 7?i\/W%<r) 

co o 2 3] ztie>wmizbnm.Gmzwi*<7)& 

**fcLT. ^y^.-7-by. ABSfflJH**)**U>£ 

fi&ffilg. jjcya-u?* yfc utti. aswbKUxf-u 
y. 9xmzMbvfflfi»x+vv. KCWfflMcy 
xf-u-y. <S#?fitf'jx-7-u-y. jSfcR.-Kyx*u 
y. «f»apKsK'jxf-t-y. fi«^yx^-u>. lld 



pe. ^y-fyr-f uy^,ifj7ry. tf'jroeu 
y N tfyxf-uyjfdMM k, yroeuy, #yx 
f-uy^ya-yk ^l&A'^y-ry. 7^7-ivmm. 
i&it fx y r ymiig, fi* y x?-u y/77 y ^ 

y/x-fuy7^ yu-hSfi^-f*. ;K'J7-fe^-/k 
#'J7yu- ^Uxf-uyrk7^v-h. ^yy 
^uyr^^^u-h^ -if'J^-^-h, ?g 8 B B -+ry-7 
-^<7);Kyxxr«g. SBR^i,, 71-)\,dJ*^ 1 
nori//'. ffl*ft^A«tf55 

A--^'A. ;K'J7^ UyUTS H. ^'J75 Htttt. « 

jMsKyruti/y. Wfymm. .ifJ7^y^7S 
H, --Ky7^yoxhy y/k ^y7^uoxhy;ux 
^f;k ^f-uy. ^yyyyj;i/7$ h\ iKyy*? 
y ;ne» ^ y ^ ^ ? y ;n?x^r;w . y y y ? y y a 
xh'j;^7yy;n^8t. 7^^y-?-. axft.-KU 

x-r;k ??ny— fyfy®IH. 7 7*ffl8gfcLt 
Ji. F E P N ^yyonhy7;i/^-oxf-uy > ,-K'Jr 
h77^oxf-i^y, -1fJ7yftt*xyry, -■K , j7 
7 ttX-lVmtfmx* & 6 . # U 7 5 H i LTI4. ^ 
nyi k Nd>12, -t-f ay 6. 7-<Dy6 1 
0« t-(Dy6 12, -M oy6 63f<0)ift6Sl^y7S 
WJ7x-UyfU7WS K. .try 7xx^> 
rU7^1/75 F*-, .if J 7$ FW $ F. try 75 FoS 

[0024] ii'V 7xxu-y^-df f, tryyf-u 
y. ^yvu^yfflis. ^7y;U7yb-F^BI. x'j 
7fflH, y-5xy«, ^uyyfffi, yy^'xy^ 
IS. tfyy-fvi^f-uy. .■Ky^f-uytfflv^cfc** 

T'#S. ^^.t^yh'x;un^yv- N CR-3 9. 7 
y^Ky'7 U;MMWW)7 y ^fflflg. S/'y >y«, 
fx/ux^r/HaillfiWSKfflT**. 7 5^816. ^'J 

y^yy/W7SF, ^yy^yy;ns. ^yyy?y;i/ 
igx^f;k .-Kyyyyy yoxhyyu^i,. 

TOktryx—f;k y?ny— iyfv® 
))§. 5«fl§tffifflt'$i»„ ?j-U7^y, 77uy. 7 

7*k-K y*?|-yf-yP7yu-h^<07y;H!x^r 
;HS. yyy-;u. xyy-;k 7 , ow-;^co7^ 

(0025] ^n^coM^&lX/Xii-E-^S^ 
a\ ±I6^-.i<y7'7-yyt?I^tS. S^^JBJBtt 
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(00 26] «4>fcft*flWra^*ffiktttt. 

[0027] Himmt^Mf/j.mm^i 

7 ? t<7)?g-&Wi, /Xtt 
*tf«£W0. 5-5 0gl%fc*fLTtf-#V7-7 7 
?£50ttfigfK99. 5tt*. tt(=#iL<i*ffll 
ft£fll&tf/;U4*tf>S£ft2'-5 0S**fc*tLT» 

mx'\tt}-xv77 vfvmamzit. 

ttt±«<OlWtt £ 0 . ihEE£fi*|Ett LT iJBSSSrft 
[0028] ifc. ft&fcRLTtt. ±CO*IIMk*ft 
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x(i*aBs»rcsi*>tfc»}Ri: ut^-^yy? 7 7 b 

[ 0 0 2 9 ] Srfc. m l^BBb l/C*£fflPT;»- 
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vxzztzmizfiizbffx'zz. zomEiit 

LXit. rt-jKy79??*>«cJ;?>Sffl-Ctt2KGf/ai ■ 

**»oj«gff t xKmrnmrf+ftx-Kfr-* a 
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2Wctfmx-i>+mzmifc<r> ! &%m'ow 

[0 03 l ] N. HnEjSfflt:|RUTtt»tt«ft«)fc«>. 

ixmhfcii-xvr? 7 ^^irastwi. %mzm 

mt&zb tfx$ . IfriiTM-tfyJy 7 ? 

^4. rfAfflftfli. 4 yy-3£&?l<7);$-•-*y7'7 7y--£ 
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*-ti>79>>9 {EMiV? m) ^ r #4 5j ) 
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1 0 0 


9 0 
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0 
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40 


40 


40 
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40 
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